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Abstrak 
 
 Saat ini teknologi informasi semakin berkembang di berbagai bidang. Informasi 
yang dibutuhkan memegang peranan yang penting, sehingga dibutuhkan teknik 
pengamanan data. Salah satu teknik pengamanan data ialah steganography yang 
menyembunyikan data kedalam data lain yang tidak mencolok untuk mengecoh pencuri 
data. Tujuan dari penelitian ini adalah untuk membuat program steganography pada 
MP3. Analisa pada program tersebut dilakukan secara kualitatif dan kuantitatif. Dimana 
analisis secara kualitatif dilakukan dengan cara mendengarkan audio hasil 
steganography dan membandingkannya dengan audio yang asli. Sedangkan analisis 
kuantitatif dilakukan dengan menggunakan uji statistik korelasi linier, regresi linier dan 
FFT spectral analysis untuk mengetahui pengaruh steganography terhadap audio 
sample. Hasil dari penelitian ini adalah program steganography pada media MP3. 
Program ini dapat menyisipkan semua jenis data kedalam file MP3 sebesar 2,8% dari  
besar file carrier dengan noise yang tidak signifikan.  
 
Kata Kunci 
 Steganography, MP3 
 
   
 vii
DAFTAR ISI 
KATA PENGANTAR................................................................................................... IV 
UNIVERSITAS BINA NUSANTARA ........................................................................ VI 
DAFTAR ISI.................................................................................................................VII 
DAFTAR GAMBAR....................................................................................................XII 
DAFTAR TABEL ...................................................................................................... XVI 
BAB 1 PENDAHULUAN ................................................................................................1 
1.1. Latar Belakang ...................................................................................................1 
1.2. Ruang Lingkup...................................................................................................3 
1.3. Tujuan dan Manfaat ...........................................................................................4 
1.4. Metodologi Penelitian ........................................................................................4 
1.5. Sistematika Penulisan ........................................................................................5 
BAB 2 LANDASAN TEORI ...........................................................................................7 
2.1. Steganography....................................................................................................7 
2.1.1. Latar belakang steganography....................................................................7 
2.1.2. Steganography pada media digital ...........................................................11 
2.2. File Audio Digital ............................................................................................14 
2.3. Skema Kompresi Audio ...................................................................................17 
2.3.1. Skema kompresi Audio MPEG................................................................17 
2.3.1.1. MPEG-1 ...........................................................................................18 
2.3.1.2. MPEG-2 ...........................................................................................33 
   
 viii
2.3.2. Skema Kompresi Audio Yang Lain .........................................................36 
2.4. Uji Statistik Korelasi Pearson ..........................................................................39 
2.5. Uji Statistik Regresi Linier ..............................................................................40 
2.6. Uji Hipotesa .....................................................................................................40 
BAB 3 ANALISIS DAN PERANCANGAN.................................................................42 
3.1. Analisis.............................................................................................................42 
3.1.1. Analisis Permasalahan .............................................................................42 
3.1.2. Analisis Audio Steganography.................................................................42 
3.2. Perancangan .....................................................................................................43 
3.2.1. Perancangan Struktur Menu.....................................................................43 
3.2.2. Perancangan Layar ...................................................................................44 
3.2.2.1. Perancangan Layar Menu Utama .....................................................44 
3.2.2.2. Perancangan layar menu Carrier .....................................................46 
3.2.2.3. Perancangan layar menu Data To Hide ...........................................46 
3.2.2.4. Perancangan layar menu Save To ....................................................47 
3.2.2.5. Perancangan Layar Menu Passphrase ..............................................48 
3.2.2.6. Perancangan layar menu Carrier .....................................................49 
3.2.2.7. Perancangan layar menu Extract To ................................................50 
3.2.2.8. Perancangan layar Pesan Error.........................................................51 
3.2.2.9. Perancangan  Layar Pesan Informasi ...............................................51 
3.2.2.10. Perancangan Layar Pesan Konfirmasi .............................................52 
3.2.3. Perancangan Flowchart ............................................................................52 
3.2.3.1. Flowchart Modul Menu Carrier ......................................................52 
   
 ix
3.2.3.2. Flowchart Modul Menu Data To Hide ............................................53 
3.2.3.3. Flowchart Modul Menu Save To .....................................................55 
3.2.3.4. Flowchart Modul Menu Passphrase .................................................55 
3.2.3.5. Flowchart Modul Menu Extract To .................................................57 
3.2.4. Perancangan Spesifikasi Proses ...............................................................57 
3.2.4.1. Perancangan Spesifikasi Proses Modul Hide Data ..........................57 
3.2.4.2. Perancangan Spesifikasi Proses Modul Reveal................................59 
BAB 4 IMPLEMENTASI DAN EVALUASI ..............................................................62 
4.1. Implementasi....................................................................................................62 
4.1.1. Spesifikasi Sistem ....................................................................................62 
4.1.1.1. Spesifikasi Perangkat Keras.............................................................62 
4.1.2. Tampilan dan Cara Pengoperasian...........................................................63 
4.1.2.1. Tampilan Program............................................................................63 
4.1.2.1.1. Tampilan Menu Utama ....................................................................63 
4.1.2.1.2. Tampilan menu Conceal ..................................................................65 
4.1.2.1.3. Tampilan Menu Reveal ....................................................................67 
4.1.2.1.4. Tampilan Menu Carrier ...................................................................68 
4.1.2.1.5. Tampilan menu Data To Hide .........................................................69 
4.1.2.1.6. Tampilan Menu Save To..................................................................70 
4.1.2.1.7. Tampilan menu Carrier ...................................................................72 
4.1.2.1.8. Tampilan menu Extract To...............................................................73 
4.1.2.1.9. Tampilan menu PassPhrase..............................................................75 
4.1.2.1.10. Layar Pesan .................................................................................76 
   
 x
4.1.2.1.11. Tampilan Menu Konfirmasi........................................................78 
4.2. Evaluasi Program .............................................................................................78 
4.2.1. Peningkatan noise yang ditimbulkan terhadap persentase byte dalam tiap 
frame yang berubah..................................................................................................79 
4.2.1.1. Perbandingan dengan program steganography audio dengan 
algoritma yang berbeda........................................................................................81 
4.2.1.1.1. Analisis terhadap lagu ke-1..............................................................83 
4.2.1.1.2. Analisis terhadap lagu ke-2..............................................................86 
4.2.1.1.3. Analisis terhadap lagu ke-3..............................................................90 
4.2.1.1.4. Analisis terhadap lagu ke-4..............................................................92 
4.2.2. Analisis Kuantitatif ..................................................................................96 
4.2.2.1. Frekuensi frekuensi audio MP3 yang dipengaruhi oleh peningkatan 
data yang ditampung ............................................................................................96 
4.2.2.2. Peningkatan banyak perubahan sample dari file MP3 terhadap 
peningkatan file yang ditampung .......................................................................100 
4.2.2.2.1. Analisis terhadap lagu ke-1............................................................101 
4.2.2.2.2. Analisis terhadap lagu ke-2............................................................102 
4.2.2.2.3. Analisis terhadap lagu ke-3............................................................103 
4.2.2.2.4. Analisis terhadap lagu ke-4............................................................104 
4.2.2.2.5. Uji statistik perubahan sample pada left channel...........................106 
4.2.2.2.6. Uji statistik perubahan sample pada right channel.........................111 
4.2.2.3. Peningkatan besar perubahan sample terhadap peningkatan file yang 
ditampung….......................................................................................................117 
4.2.2.3.1. Analisis terhadap lagu ke-1............................................................118 
   
 xi
4.2.2.3.2. Analisis terhadap lagu ke-2............................................................119 
4.2.2.3.3. Analisis terhadap lagu ke-3............................................................120 
4.2.2.3.4. Analisis terhadap lagu ke-4............................................................121 
4.2.2.3.5. Uji statistik perubahan sample pada left channel...........................123 
4.2.2.3.6. Uji statistik perubahan sample pada right channel.........................128 
BAB 5 SIMPULAN DAN SARAN..............................................................................135 
5.1. Simpulan ........................................................................................................135 
5.2. Saran...............................................................................................................136 
DAFTAR PUSTAKA...................................................................................................137 
RIWAYAT HIDUP ......................................................................................................139 
  
   
 xii
DAFTAR GAMBAR  
Gambar 2-1 Hierarki Steganography menurut Vlad Rabinovich.......................................8 
Gambar 2-2 Contoh Cardan Grill.....................................................................................11 
Gambar 2-3 Hierarki Steganography pada media digital.................................................11 
Gambar 2-4 Contoh steganography pada segmen di jaringan .........................................12 
Gambar 2-5 Skema steganography sederhana .................................................................13 
Gambar 2-6 Pulse Code Modulation................................................................................15 
Gambar 2-7 Contoh spektrum audio ................................................................................25 
Gambar 2-8 Spektrum filter lowpass ...............................................................................26 
Gambar 2-9 Spektrum hasil lowpass................................................................................26 
Gambar 2-10 Struktur Frame MP3 ..................................................................................32 
Gambar 2-11 Penerapan bit reservoir pada MP3.............................................................33 
Gambar 3-1 Hierarki menu pada StegAMP.....................................................................43 
Gambar 3-2 Rancangan layar menu Conceal...................................................................44 
Gambar 3-3 Rancangan layar menu Reveal .....................................................................45 
Gambar 3-4 Rancangan layar menu Carrier....................................................................46 
Gambar 3-5 Rancangan layar menu Data To Hide ..........................................................47 
Gambar 3-6 Rancangan layar menu Save To...................................................................48 
Gambar 3-7 Perancangan layar PassPhrase .....................................................................49 
Gambar 3-8 Rancangan layar menu Carrier....................................................................50 
Gambar 3-9 Rancangan layar menu Extract To...............................................................51 
Gambar 3-10 Rancangan layar Pesan Error .....................................................................51 
Gambar 3-11 Rancangan layar Pesan Informasi ..............................................................52 
   
 xiii
Gambar 3-12 Rancangan layar Konfirmasi......................................................................52 
Gambar 3-13 Flowchart modul menu Carrier .................................................................53 
Gambar 3-14 Flowchart modul menu Data To Hide .......................................................54 
Gambar 3-15 Flowchart modul menu Save To................................................................55 
Gambar 3-16 Flowchart modul menu Passphrase............................................................56 
Gambar 4-1 Tampilan Menu Utama ................................................................................64 
Gambar 4-2 Tampilan menu Conceal ..............................................................................66 
Gambar 4-3 Tampilan menu Reveal ................................................................................67 
Gambar 4-4 Tampilan menu Carrier ...............................................................................68 
Gambar 4-5 Tampilan menu Data To Hide .....................................................................70 
Gambar 4-6 Tampilan menu Save To ..............................................................................71 
Gambar 4-7 Tampilan menu PassPhrase..........................................................................71 
Gambar 4-8 Tampilan pesan informasi............................................................................72 
Gambar 4-9 Tampilan menu Carrier ...............................................................................72 
Gambar 4-10 Tampilan menu Extract To ........................................................................74 
Gambar 4-11 Tampilan menu PassPhrase........................................................................74 
Gambar 4-12 Layar informasi PassPhrase .......................................................................74 
Gambar 4-13 Tampilan menu PassPhrase........................................................................75 
Gambar 4-14 Layar pesan bit reseroir..............................................................................76 
Gambar 4-15 Layar pesan File Size .................................................................................76 
Gambar 4-16 Layar pesan PassPhrase .............................................................................77 
Gambar 4-17 Layar pesan Proses Penyembunyian..........................................................77 
Gambar 4-18 Layar pesan Extract....................................................................................77 
Gambar 4-19 Tampilan menu Konfirmasi pada Conceal ................................................78 
   
 xiv
Gambar 4-20 Tampilan menu Konfirmasi pada Reveal ..................................................78 
Gambar 4-21 Analisis perbandingan FFT file *.doc pada lagu 1 ....................................96 
Gambar 4-22 Analisis perbandingan FFT file *.jpg pada lagu 1.....................................97 
Gambar 4-23 Analisis perbandingan FFT file *.pdf  pada lagu 1....................................97 
Gambar 4-24 Analisis perbandingan FFT file *.zip pada lagu 1 .....................................98 
Gambar 4-25 Analisis perbandingan FFT file *.doc pada lagu 2 ....................................98 
Gambar 4-26 Analisis perbandingan FFT file *.jpg pada lagu 2.....................................99 
Gambar 4-27 Analisis perbandingan FFT file *.pdf pada lagu 2.....................................99 
Gambar 4-28 Analisis perbandingan FFT file *.zip pada lagu 2 ...................................100 
Gambar 4-29 Kurva peningkatan frekwensi berubah terhadap slot...............................102 
Gambar 4-30 Kurva peningkatan frekwensi berubah terhadap slot...............................103 
Gambar 4-31 Kurva peningkatan frekwensi berubah terhadap slot...............................104 
Gambar 4-32 Kurva peningkatan frekwensi berubah terhadap slot...............................105 
Gambar 4-33 Kurva peningkatan rata rata frekwensi berubah terhadap slot.................107 
Gambar 4-34 Kurva frekwensi sample berubah terhadap slot yang dirubah .................111 
Gambar 4-35 Kurva peningkatan rata rata frekwensi berubah terhadap slot.................112 
Gambar 4-36 Kurva frekwensi sample berubah terhadap slot yang dirubah .................116 
Gambar 4-37 Kurva tingkat perubahan sample menurut slot ........................................119 
Gambar 4-38 Kurva tingkat perubahan sample menurut slot ........................................120 
Gambar 4-39 Kurva tingkat perubahan sample menurut slot ........................................121 
Gambar 4-40 Kurva tingkat perubahan sample menurut slot ........................................122 
Gambar 4-41 Kurva tingkat perubahan sample rata rata menurut slot ..........................124 
Gambar 4-42 Kurva rata rata perubahan sample terhadap slot yang dirubah ................128 
Gambar 4-43 Kurva tingkat perubahan sample rata rata menurut slot ..........................129 
   
 xv
Gambar 4-44Kurva rata-rata perubahan sample terhadap slot yang dirubah.................133 
   
 xvi
DAFTAR TABEL 
Tabel 2-1 Perbandingan  kualitas MP3 ............................................................................29 
Tabel 2-2 Perbandingan kompresi berdasarkan layer pada MPEG .................................30 
Tabel 4-1 Peningkatan noise terhadap bagian frame yang dirubah .................................81 
Tabel 4-2 Perbandingan noise dan kapasitas 128 kbps....................................................85 
Tabel 4-3 Perbandingan noise dan kapasitas 192 kbps....................................................86 
Tabel 4-4 Perbandingan noise dan kapasitas 128 kbps....................................................88 
Tabel 4-5 Perbandingan noise dan kapasitas 192 kbps....................................................90 
Tabel 4-6 Perbandingan noise dan kapasitas 128kbps.....................................................91 
Tabel 4-7 Perbandingan noise dan kapasitas 192 kbps....................................................92 
Tabel 4-8 Perbandingan noise dan kapasitas 128 kbps....................................................94 
Tabel 4-9 Perbandingan noise dan kapasitas 192 kbps....................................................95 
Tabel 4-10 Frekuensi perubahan sample (dalam %)......................................................101 
Tabel 4-11 Frekuensi perubahan sample (dalam %)......................................................103 
Tabel 4-12 Frekuensi perubahan sample (dalam %)......................................................104 
Tabel 4-13 Frekuensi perubahan sample (dalam %)......................................................105 
Tabel 4-14 Rata rata frekwensi sample yang berubah ...................................................107 
Tabel 4-15 Korelasi frekwensi sample berubah terhadap slot yang dirubah .................108 
Tabel 4-16 Anova frekwensi sample berubah................................................................109 
Tabel 4-17 Rata rata frekwensi sample yang berubah ...................................................112 
Tabel 4-18 Korelasi frekwensi sample berubah terhadap slot yang dirubah .................113 
Tabel 4-19 Anova frekwensi sample berubah................................................................114 
Tabel 4-20 Besar perubahan terhadap slot yang dirubah...............................................118 
   
 xvii
Tabel 4-21 Besar perubahan terhadap slot yang dirubah...............................................120 
Tabel 4-22 Besar perubahan terhadap slot yang dirubah...............................................121 
Tabel 4-23 Besar perubahan terhadap slot yang dirubah...............................................122 
Tabel 4-24 Rata rata besar perubahan sample terhadap slot yang dirubah ....................123 
Tabel 4-25 Korelasi besar perubahan sample terhadap slot yang dirubah.....................125 
Tabel 4-26 Anova besar perubahan sample ...................................................................126 
Tabel 4-27 Rata rata besar perubahan sample terhadap slot yang dirubah ....................129 
Tabel 4-28 Korelasi besar perubahan sample terhadap slot yang dirubah.....................130 
Tabel 4-29 Anova besar perubahan sample ...................................................................131 
